New approaches to the prediction of the folding of membrane proteins with redox function.
A new method is elaborated for determining the hydropathy profile of membrane haemoproteins. The method is called membrane propensity for haemoproteins (MPH) and is based on the statistical analysis of the amino acid composition of the predicted transmembrane regions of cytochrome b from the bc1 and the b6f complexes. The accuracy of the MPH method in predicting the ends of the known transmembrane segments of the reaction center of Rhodopseudomonas viridis is higher than that obtained by hydropathy methods based on physico-chemical parameters. The MPH method is able to clearly exclude from the membrane polypeptides that are not consistently predicted to be transmembrane by other methods or techniques, for instance the region corresponding to helix IV of mitochondrial cytochrome b. A correlation has been found between the shape of the hydropathy profile of the transmembrane segments predicted by this new method and the known structure of the membrane-spanning helices of Rhodobacter reaction centers. From the above correlation it is proposed that the haem-coordinating domain of mitochondrial cytochrome b is folded in a novel structure, called "clepsydra domain", which is formed by distorted transmembrane helices packed in a waisted antiparallel bundle.